Introduction
In April 2000, the European Commission (EC) organized a conference in Brussels, "Making Change Happen." The aim was to discuss the EC's report Science Policies in the European Union. Promoting Excellence through Mainstreaming Gender Equality (EC 2000; hereafter European Commission) and to determine follow-up strategies for the report's findings. With regard to the Netherlands, the report made clear that in terms of a European (and global) comparative perspective, Dutch women in the field of science were not faring well. Although the report presented some good news about practices in the Netherlands, this was overshadowed by statistical negatives: one table in the European Commission report showed that the Netherlands came in last out of 24 nations with the lowest percentages of women in the rank of professor. Another table confirmed that the Netherlands has "the leakiest pipeline" of all. (European Commission 2000, table 2.1, p. 10 and table 2.4 (the scissors diagram), p. 13; for the "leaky pipeline," see p. 12).
1 While the Netherlands comes in last for full professors (1998 figures), it is tied with Austria and Belgium with 7 per cent associate professors, and higher than Austria, Belgium, and Ireland with 20 per cent assistant professors. 2 On the fringes of the EU conference, there was a screening of a Dutch documentary called "Waste of Talent" that focused on the under-representation of women in science and research in the Netherlands, starting from the famous Swedish case of gender bias in the selection process of the Swedish Medical Research Council.
3 This gender bias had convincingly been documented by Christine Wennerås and Agnes Wold, who subsequently published their findings in the leading journal Nature (Wennerås and Wold 1997) . Their article alerted leaders in academic and research institutions to problems women face in science. The film also caught some remarkable opinions of the Dutch research establishment: a representative of the Royal Dutch Academy of Sciences (KNAW), for example, stated that women had to make choices -that women who really wanted to be professors had to realize that they could no longer sew their own clothes.
At this conference in Brussels the idea of a "Dutch case" (as the worst case) was born. The dismal statistics as well as the opinions recorded in the documentary suggested that something odd was going on behind Dutch dikes. How could it be that a country known for its traditions of tolerance and liberty in matters of religion and sexuality -a country in which gay men and women can legally marry, in which a rational and non-moralistic policy on drugs is pursued, a country proud of its republican system which advocates nonhierarchical difference over sharp social inequalities -remain so backward when it comes to women and equal opportunities in science?
This article will explore the possibility of "a Dutch case" regarding the underrepresentation of women in science. Is Dutch science or are Dutch universities lagging behind other countries in respect to equal opportunities for women? A very first answer is both yes and no. On the one hand, there is no unique Dutch case. For example, the impression -based on comparative figures -that in Finland and Great Britain women fare better in science is misleading. Because of the restructured ranking systems in Finland and the fusion of polytechnics with universities in Great Britain, the reported figures for these countries appear better, but in reality they report different categories than in the Netherlands. On the other hand, there are factors at play within the Netherlands, as indeed there are in every country, which function to create a unique nation-specific scenario. What are these factors? And, can these factors be attributed to long-term historical factors, such as the influence of religion, or conceptions of labor or the family? Or is the current situation simply a product of more recent developments, such as university reform, or ineffective equal opportunities policies? To what degree is the situation part of a "general Dutch case" (reflecting Dutch women's comparatively unstable social-economic position) and to what degree is it a case born out of Dutch academic traditions or the organization of the sciences particular to this country? In this essay, "science" refers, in the continental sense, to science as the whole spectrum of sciences and the humanities (wetenschap, Wissenschaft), and women's participation in it primarily in the context of academia.
Aletta Jacobs' admittance to university -certainly when compared to the experiences of German and British women -seems to show Dutch tolerance (Boehm 1958; Soden 1979; Brittain 1960; Burstyn 1980) . However, although all Dutch universities (three at the time) were state institutions and subject to the same regulations, Jacobs' admission proved to be the exception rather than the rule (Baranelli 1990; Bertels 1986; Lucassen and Peeters 1988) . One year after Jacobs was admitted, two Russian women, Olga von Stoff and Fanny Berlinerblau (later Fanny Berlin), were denied admission to the medical school in Leiden, despite the university's long tradition of admitting foreigners, particularly those facing discrimination elsewhere (Bosch 1994, 93-94) . Both women had started their medical education three years earlier in Zürich, but had to leave because of the Russian ukase, which forbade female students from continuing their studies in that "revolutionary" city (Bonner 1992) . Although Dutch universities did not explicitly refuse to admit women, it was a decade after Jacobs before another woman applied to a medical school. This was Catharine van Tussenbroek, 1852 -1925 (Schoon 1989 Bosch 1994, ch. 4) . Until 1898 only a handful of women became regular students (Jansing and Dasberg 1978; Jensma and De Vries 1997) .
The year 1898 marked a turning point. In that year, Dutch women organized a large National Exhibition of Women's Labor, symbolically using the occasion of young Queen Wilhelmina's ascension to the throne to present their case (Grever and Waaldijk 1998; Posthumus-van der Goot and De Waal [1948] 1977) . Although women's participation in science or academic education was not a central issue at the exhibition, it did spark a widely publicized debate concerning women's higher education. A young gynecologist and professor at Amsterdam University, Hector Treub, who was sympathetic toward the cause of education for women, responded to the question "Is woman fit for science, and science fit for woman?" with a resounding "yes" (Kloosterman 1992; Treub and Winkler 1898; Bosch 1994) . His statement provoked several counter-attacks, reminiscent of earlier works by Harvard professor Edward Clarke and London University College professor Henry Maudsly (Clarke 1873; Maudsley 1874; Burstyn 1980) . One Dutch psychiatrist reduced the question of sexual equality to a simple social-(or rather sexual-) Darwinist scheme, and declared that in his opinion female scientists were "monsters" (Cox 1898) . One of Treub's colleagues at Amsterdam, Cornelis Winkler, argued more politely that female academics, by ignoring that "biology is destiny," threatened social fecundity through education-induced sterility (Treub and Winkler 1898) . One of the few feminist voices in this debate was that of Catharine van Tussenbroek, who became a leading gynecologist, combining clinical practice with research. She electrified the National Exhibition of Women's Labor with her opening speech on the lack of vital energy in young women caused by society's expectations that girls should wait for a husband instead of prepare for meaningful work and Tussenbroek 1898; also Bosch 1994 and Waaldijk 1998) . After 1898, the number of Dutch female university students rapidly increased (see Table 1 ).
Never just about women: discourses of gender and science, 1898-1948
The 1898 debate concerning women's abilities in the field of science has often been interpreted as the last serious effort to bar women from higher education. However, women were in academic institutions to stay, and 1898 marked the beginning of a new discourse about "women's particular place" in science. It took place almost daily Source: Jensma and De Vries 1997, 193, 204, 210 . Source (*) : Freie 1948. in diverse venues: speeches opening the academic year, addresses opening conferences, necrologies, vocational guidebooks, government documents setting policy for higher education, and in histories of disciplines and laboratories. Although the specific arguments changed over time and shifted according to specific contexts, the function of the debate remained the same, namely to define the place of women in science. 4 The result of this "restrictive logic," to use Margaret Rossiter's term, has been women's limited access to science (Rossiter 1984, xvii) .
What complicates the picture in these debates is that they are never just about "women" or, explicitly about the social relations between the sexes in science. Ideas about women and science (and implicitly about men and science) can also contribute to creating hierarchies between sciences and within disciplines, tasks, and functions in terms of gender.
5 Directly or indirectly such discourses produce and reinforce horizontal and vertical segregation, which is often explained only in terms of "women's preference." 6 Thus, in 1898, at the same time that women's access to higher education was at stake, the concepts of higher education, science, and what it meant to be a scientist were being redefined. The nineteenth-century "man in the lab," as Londa Schiebinger aptly labeled the heroic figure of the scientist who pursues his goal day and night, undistracted by private or bodily cares, was not as yet well established (Schiebinger 1989) .
7 At this time this image was still overshadowed by the older image of the learned man whose training departed from the classics and whose authority depended on elite status rather than scientific merit. Eventually the newer image would triumph and signify an ideal that few women could achieve. The image of the scientist as a heroic "man in the lab" which was upheld in the debates on "women and science" therefore had the double effect of redefining the meaning of "science" to the narrower domain of "natural science" and of defining "natural science" as a "manly profession." After 1898, women were never again completely excluded from the broader realm of science. However, by reserving some disciplines (the humanities, languages, and pharmacy 8 ) for women and in the process feminizing these fields, the "real" natural sciences became masculinized. 4 In the introduction to her work on women scientists in America, Rossiter uses the phrase "women's historically subordinated 'place' in science" (Rossiter 1984, xv) . 5 A widely accepted definition of gender -going back to Joan Scott -is that languages of gender not only serve to give meaning to the relations between the sexes, but also serve to give meaning to power and construct power and power differences (Scott 1988) . 6 The unequal distribution of women over the disciplines (or the question of how disciplines produce gender and vice versa) has until now hardly received any systematic attention. There is sensitivity to the differences between disciplines regarding gender, but not to how these differences come about, or what explains them. Exceptions are Honegger's study of the origin of the social sciences (Honegger 1992) and Rossiter's study of the many differences within the natural sciences (Rossiter 1997) . 7 How influential this figure still is, was more recently pointed out by Naomi Oreskes (Oreskes 1996) . 8 Martha Kirejzyk has rightly pointed out that at the turn of the century the faculty of natural science attracted the largest number of women, due to the study of pharmacy. Pharmacy, however had a much lower status than physics or mathematics, and led to an already well-known women's career outside the university, almost never to a career in science. Only 22 out of 596 women doctors earned a Ph.D. (Kirejzyk 1993) .
The reason Winkler intervened in the debate about women and science is only clear when seen in the context of his efforts to create a new division within the medical profession between general practitioner and scientific specialist. In the debate about women and science, he aptly used the gendered associations of theory (masculine) and practice (feminine), thereby excluding women from scientific careers, but including them in nursing or general practice. This not only limited women's access to the medical profession, but also strengthened his case for these basic divisions within the profession (Winkler [1901 (Winkler [ ] 1918 Bosch 1994) . Similarly, the harsh criticism directed at "girl-students" by the history professor at Leiden, P. J. Blok in 1907 can be explained in the context of his efforts to professionalize historical science (Blok 1907) . In his opinion only men were capable of pursuing "the heroic and solitary quest for truth," because "the female brain lacks impartiality. By nature it is superficial and becomes focused unnecessarily upon one single fact instead of the cohesion of facts" (cited in Grever 1997; see also Bosch 1994 ; for an elaborate study of gender and the historical profession, see Grever 1994) . Like Winkler, Blok advocated that women be included in the infrastructure of the historical profession as "assistant archivist" or "assistant librarian," fields that were already feminized. That again had the effect of making the core business of historical research a decidedly male pursuit.
In the 1920s and 1930s, women's place in higher education was contested not so much in terms of women's capacities or brains, or specific fields and functions, but in terms of the general social and economic value of higher education. In a lecture on the relation between university and society, the chemist H. R. Kruyt argued that Dutch universities produced "learned men" while Dutch polytechnics had been downgraded to simple professional schools (Kruyt 1930; Bosch 1994) . The Dutch, he recommended, should look to the United States, where universities contributed directly to society. 9 He recommended further that natural scientists, industrialists, and other professionals be appointed to university boards with the aim of demoting the old elite with their heavy commitment to the humanities and law, and promoting instead the new elite of natural scientists.
This plea for a university system that stressed the social value of the natural sciences over the humanities (a plea later repeated in C. P. Snow's Two Cultures) did not bode well for women. Not only were women drastically under-represented in the natural and technical sciences in this period, they were under-represented precisely because of the widespread notion that a woman's education should be directed toward general knowledge to make her a better wife and mother, and not toward a profession or a scientific career. Although the Dutch never implemented explicit quotas for women, as was done in Oxford in 1927 and in Nazi Germany in 1933, the constant worry about over-crowded laboratories or female's failure to contribute to the labor market had the effect of limiting females to 20 per cent of the student body well into the 1960s (Brittain 1960; Weyrather 1981 ; for Dutch discourses on overcrowding, see Idenburg, 1934; De toekomst 1936; and Bosch 1994, ch. 9 ) (see Table 2 ).
The debate over women's place in science took another turn immediately after World War II, when a commission was set up in 1947 to reorganize Dutch higher education (Rapport van de staatscommissie 1949; Bosch 1994, ch. 10; Rupp 1997) . In response to the war, debates about the purposes of university education changed yet again. Instead of preparing students for a professional career, the university was now to be organized to provide a general humanist education, focusing on moral and ethical responsibility of autonomous persons in times of war. Theoretically, such an approach should have provided women with more opportunities. The few women invited to participate in this state commission, however, were placed on one subcommittee whose task it was to consider "women and higher education." They were pressured to develop a special "women's curriculum" focusing on psychology and pedagogy. Despite the popular arguments that women had a special contribution to make through their feminine difference, the women's committee of 1947 was able to prevent the formalization of a special women's curriculum that would have marginalized academic women.
Dutch Women and the "Second Golden Age": Horizontal Segregation
The gendered division between science and the humanities occurred in the Netherlands in the second half of the nineteenth century. Although many late twentieth-century authors suggest that the relationship between women and the natural sciences had been adversarial from their beginnings in the scientific revolution, one may wonder why it seemed so necessary in the nineteenth-century debate about women and science to stress the masculinity of the natural scientific enterprise. Could it be that doubts existed regarding the "manliness" of the scientific profession, and that this uncertainty spilled into the debates? In her book, The Scientific Lady, Patricia Phillips claims that the relationship between women and the sciences flourished in seventeenth-and eighteenth-century Great Britain, and did not become strained until in the second half of the nineteenth century when an important secondary school reform took place (Phillips 1990 ). The same is true for the Netherlands.
10 Although the Netherlands did not produce bestselling female science writers, such as Priscilla Wakefield or Jane Marcet, or female scientists of the stature of Mary Sommerville, Dutch women did foster the "new experimental philosophy" as useful and claimed that it would lead to a knowledge of divine creation (Bosch 1998) . The German-born Maria Sybilla Merian, renowned for mapping Surinam insects, remained exceptional (Schiebinger 1989) . More commonly in eighteenth-century Holland, authors of popular science were men of God, as was the case of the vicar who penned the Catechismus der Natuur (Catechism of Nature) and taught his lessons to a ladies' group. At the end of the eighteenth century the only Ladies' Physical Society in the world was founded in Middelburg, which should be interpreted as an early expression of middle-class gender segregation, rather than as a sign of feminist activism (Sturkenboom 2001) . As a matter of fact, girls' education in the nineteenth century commonly included science education, even though it was presented in a "domestic" format, such as a dialogue among friends or as a board game (Bosch 1998) .
Any positive relationship between women and science cultivated in the Netherlands in an earlier age, however, had soured by the last quarter of the nineteenth century as a consequence of educational reform and the rapid expansion of Dutch science. The period after 1863 is known as the "Second Golden Age" not least because six Dutch scientists won Nobel Prizes by the first decade of the twentieth century (Willink 1980; Berkel 1985; Berkel 1998) . The "Second Golden Age" dawned with the reform acts of 1863 and 1876 that created the modern twotiered educational system. The most important creation of the 1863 Secondary Education Act was the Higher Burgher School (HBS) and its goal to prepare middle-class boys for careers in business or the technical trades (Idenburg 1960) .
for geography and biology, and some even had experimental gardens. Teachers specialized in one or more fields and were paid well. However, eventually the HBS did begin to supply students to universities, especially in the fields of medicine and the natural sciences, granting them special privileges to gain entrance and promotion. In 1917 a special act formally granted HBS-educated students admission to a Ph.D. program, though only in the faculties of medicine and natural sciences (Groen 1987) .
12
Social class and for that matter, gender difference -not individual merit or learning -still lay at the heart of the Dutch educational system. The HBS schools were for boys of the middle classes while boys from academic and upper classes went to a gymnasium and subsequently to university. Nonetheless the university system underwent its own "scientific revolution" in step with the HBS system. The Higher Education Act of 1876 changed the university's goal. Instead of providing classical training as an introduction in the "learned classes," the university's goal was to teach young men to become independent researchers and prepare them for careers in science and society. Even though the gymnasium, with its classical curriculum, remained the formal path to university admission, Latin was abolished as the language of scholarly communication. The 1876 Act encouraged specialization and new disciplines in the faculties and sub-faculties and created new professorships in those disciplines. In addition, a considerable sum of money was invested in institutional infrastructure to build labs and purchase specialized equipment. These reforms, combined with the opportunities offered by the Netherlands' far-flung empire, led to a real boom in the natural sciences (Bossenbroek 1996; Bosch 2000) .
Just as the late historian Joan Kelley asked, "Did women have a Renaissance?" we can pose the question, "Did Dutch women have a 'Second Golden Age'?" (Kelly 1984) . Did they partake in the triumphs and the rewards? The answer is no. The 1863 law reforming secondary education did not explicitly exclude girls from the HBS, yet it implicitly did so by stating in one bylaw that the education of girls was the responsibility of the citizens themselves. This stimulated a lively debate about secondary education for girls (Essen 1990; Pouwelse 1993) . What would be its purpose? Should it prepare women for marriage or work, and if for work, what kind of work? How should it be done, in co-educational or separate schools? And what should be on the program? In the course of these debates, the HBS curriculum became the point of comparison with the ideal curriculum for girls, and as a result, came to be seen as the ideal masculine education. In the 1860s, the first secondary schools for girls that strongly emphasized the humanities were founded. Unlike the (male) HBS, these schools would not lead to university. Despite these gender inequalities in the newly developed realm of secondary education, a few girls did 12 In the nineteenth century, degrees were not considered so important, but the Ph.D. or doctorate degree, which a doctorandus could earn by writing a doctoral thesis or dissertation was the final degree. In 1921 the candidate's degree, as well as the doctoral (not doctorate) degree got effectus civilus, and from that moment the doctoral degree (Drs.), especially, can be seen as a final degree. The doctorate by then became a way to qualify for professional science. manage to enroll in the HBS as early as 1872 (among them one of Aletta Jacobs's sisters). Until 1906, however, women had to obtain permission from the central government to enroll as HBS-students.
What emerged in secondary and higher education, then, were two gendered tracks within a system of co-education. At the secondary school level privately funded girls schools did not prepare them for higher education. The natural sciences, due in large part to their connection to the HBS-curriculum's focus on practical issues and careers in industry or economics, became masculinized, while the humanities and a general education (and even the formerly male-identified classical education) became feminized. 13 This can be seen in the increasing enrollment of women in the gymnasium (Table 3) . It also explains why the social reformer, Helene Mercier, in her plea of 1876 for more women to enroll in the university, argued specifically for women's active participation in the moral teachings of "the Old" (Socrates, Plato, and Aspasia); her message emphasized that as keepers of classical learning, women could serve as a counterbalance to the growing dominance of "materialistic sciences." Mercier spoke for women and also against the growing prestige of the natural sciences 13 The growing attractiveness of Latin and Greek for women is not specifically Dutch. Solomon has pointed out the increasing importance of the liberal arts curriculum at women's colleges: "In 1910 no one remembered that educators in the previous century thought women were incapable of learning Greek and Latin" (Solomon 1985, 81 and against attempts to remake medicine from an art into a science (Bosch 1994 and Wilde 1985) . Mercier was convinced that women should be able to make important contributions to "science," but her definition of learning was based on the classics, which was fast becoming outmoded. The new masculinized "science" was natural science, and women were not to share in it and the "Second Golden Age" of Dutch culture that it came to represent. Remaking and redefining science in the Netherlands in the last decades of the nineteenth century was supported by emerging notions of gender and questions about what type of learning was appropriate for each sex. Here the basis was laid for the horizontal gender segregation between the sciences and the humanities that still remains a major characteristic of academic life today.
The exception that proves the rule: the relative success of Dutch female biologists in Dutch colonial perspective
One exception to the strong masculinization of the natural sciences in late nineteenth-century Holland was the field of biology. Like today, this was a field where women were successful and visible. Johanna Westerdijk, who became the first woman professor in the Netherlands in 1917, was a biologist. Likewise, the second female professor appointed two years later, Tine Tammes (Wilde 1989; Stamhuis 1995) . Because of institutional restrictions, both women earned their doctorates by circuitous routes. Westerdijk, after completing her exams to become a biology teacher in Holland, went to Zurich to take a doctorate in 1905. Tammes received an honorary Ph.D. from the University of Groningen in 1910. Two other female biologists also received honorary doctorates: Anna Weber-van Bosse from the University of Amsterdam in 1910 and Gerda Wilbrink from the University of Utrecht in 1922. Nearly half of all women who completed a university education in biology in this period earned a doctorate. The representation of women in the field is even higher when we take into account all the female biologists who trained for a teacher's exam and could not get an academic degree.
Johanna Westerdijk (1882-1963): challenges and opportunities in colonial botany for Dutch women
One explanation for the success of female biologists can be found in the formidable person of Johanna Westerdijk, who mocked the codes of high masculinity and femininity. Cigar smoking and (occasionally) trouser clad, she attracted considerable attention during a professional tour of agricultural research stations in the United States. Newspaper headlines read: "Dutch Woman Scientist Pities American Sisters"; "Westerdijk Says 'They Are Bound by Chains of Puritanism -They Lack Freedom Europeans Possess'"; "Botanist Objects to Ban on Fair Sex Smoking." Westerdijk criticized "smokers" that excluded women, as "ridiculous"; she was also critical of her male colleagues at a formal dinner who invited one "white-haired" female botanist so that (according to Westerdijk) their reputations were saved and the other female biologists in town had not to be invited. 14 Westerdijk grew up in a culturally privileged Amsterdam family. Her father was a doctor; her French mother a gifted (amateur) musician. Johanna turned to botany, inspired by the "biological revival" that sent Dutch people from all walks of life on botanical excursions throughout all parts of the Netherlands. She enrolled at the University of Amsterdam, where the famous Hugo de Vries reigned, even though she could prepare only for a teacher's exam. In pursuing her Ph.D. in Zürich, she was following in the footsteps of another Amsterdam woman, Mia Boissevain, the first Dutch woman to earn a doctorate in biology.
While still in Zurich, Westerdijk was invited to direct a small private Dutch laboratory for the study of plant diseases, the Willie Commelin Scholten Laboratory of Phytopathology (WCS-laboratory), founded in 1895. 15 The laboratory had been left financially devastated by the former director who took the lab's resources (a statesubsidized contract for crop protection and the journal for phytopathology) with him to a newly founded institute at the School of Agriculture at Wageningen (Kerling et al. 1986; Löhnis 1963; Kerling 1969) . Luckily for the WCS-laboratory, the influential professor of botany at Utrecht University, F. A. F. C. Went, still believed there was room for additional scientific research in this field, especially dealing with colonial agriculture (Schoor 1994) . His staunch support for Westerdijk included asking her to curate the fungi collection of the Association Internationale des Botanistes. This collection grew to form the foundation for a new institute, the Centraal Bureau voor Schimmelcultures (Central Bureau for Fungi-cultures), which attracted much interest from scientists and industrial researchers. The institute was privately supported for many years by a former tea planter.
The WCS-laboratory also developed into an internationally recognized research institution. Between 1913 and 1915, Westerdijk visited the Dutch East Indies to study colonial phytopathology at various research stations. In 1919, she published a phytopathological system of classification in cooperation with the German biologist Otto Appel. This classification system paved the way for studying the anatomy of diseased plants, as well as the process of infection of healthy plants. It also focused on crop plants and ornamentals often neglected in pure botanical studies. In 1920, the laboratory moved from a small house in Amsterdam to a large and spacious mansion called Java in the "green village" of Baarn, formerly owned by Dutch plantation owners. The gardens bordered the beautiful "Cantonspark," which was part of the University of Utrecht's botanical gardens. In 1930, the coach house "Madura" was converted into a laboratory annex and party hall using private funds donated by one of the lab's first Ph.D. students and assistants, Marie Löhnis. Above the entrance was inscribed: Werken en feesten vormt schone geesten (Work and celebration make for creative spirits). Over the years, Westerdijk's lab hosted several international conferences and received visits from many foreign scientists.
In the meantime, on the initiative of Went, Westerdijk had been appointed buitengewoon professor (extraordinary professor) at the University of Utrecht in 1917 and at the University of Amsterdam in 1930. 16 In this capacity, she attracted a large number (56) of Ph.D. students, almost half (23) of whom were women. Westerdijk was a strong supporter of female students and, through her hiring practices, turned her lab into one where women's representation was exceptionally high. She also used her influence as a professor to influence academic hiring: two of her South African female students became professors in their own country. Westerdijk was also active in the Dutch Association and International Federation of University Women, which she chaired from 1931 to 1938. In 1951, she was the second woman in the Netherlands to become a member of the Royal Dutch Academy of Sciences (Noordenbos 2000) .
17
Although she would have denied being a feminist, Westerdijk left her mark on the biology profession. She often ridiculed women's marriage expectations and made no secret of her preference for the unmarried state. Relying on her irresistible sense of humor, she established many rituals and traditions, and staged puppet shows or theater plays that poked fun at what Westerdijk saw as the pompous behavior of many academics. Cross-dressing was often part of these productions, with men acting as women and vice versa. She mocked the invasive way scientists investigate nature by personifying cabbages and potatoes, fungi and trees staging them in roles which turned upside down the usual division between subjects and objects of scientific research.
18
The relative success of Dutch female biologists cannot, of course, be fully explained by Westerdijk's biography. Other factors were the traditional involvement of women in botany and biology, the scientia amabilis, which Ann Shteir has discussed (Shteir 1996) , and, more important, the competition which raged between academic biologists and vocational biologists for the colonial research market at the turn of the century (Bosch 2000) . In this competition Went made use of old traditions and associations with learning to advance a scientific ideal of "pure science" and "fundamental research" done at universities as opposed to "applied science" done at the vocational School of Agriculture at Wageningen (Schoor 1994) . In the process Went also mobilized the women botanists in upper-class family networks who felt encouraged to enter a career in biology.
Women Scientists and the Pillarization of Academia: Vertical Segregation
In 1948, on the occasion of Queen Wilhelmina's fiftieth Jubilee, Dutch women organized a large exhibition to display women's accomplishments. In conjunction with the exhibition, the Dutch Association of University Women prepared a quantitative study of women's representation in all scientific disciplines and in the labor market (Kolf 1950) . Marie van der Kolf 's statistical analysis focused on women who had completed an academic education. By consequently dividing the women into categories of "married," "unmarried," and "having been married," she could show that women were "as good as men," and that it was only due to marriage that women did not work outside the home as much as men. The majority of unmarried women certainly did have a career. One chapter summarized women's scientific rewards in terms of academic positions and honorary doctorates, showing that there were 11 female professors in the Netherlands (plus 2 who had taken their degrees in Holland but now taught at foreign universities), 14 lecturers (plus 6 teaching at foreign universities) and 84 other academic personnel (private lecturers, assistants, laboratory assistants, etc.). Overall, the tone of the book was optimistic. Even though barriers remained (especially outside academia in the realm of marriage and marriage law), unmarried women had proven their worth. 19 This was all certainly meant to be good news; she could not avoid the implicit assessment, however, that, for women, science and marriage (and motherhood) were incompatible.
The central metaphor in the book invoked "frontier" language. Van der Kolf fancied women scientists "pioneers" who had entered "virgin" territory, and had "ploughed," "sowed," and "harvested" in the fields of science. Van der Kolf believed that women must be judged on their own merits, which explains why academic men were absent from the book (and the metaphors). Had she considered men, perhaps academic women would more properly have been figured "immigrants" rather than "pioneers" in science (see Table 4 ). Van der Kolf 's optimism was based on a definition of science as an autonomous process separate from society. This definition became (Jong 1982) .
20
"Pillarization," or as it is also called, the "politics of accommodation" or "consociational democracy," is a central concept in Dutch history, referring to a specific Dutch variant of social segmentation in the age of state formation and the creation of a unified nation. The four (recognized) pillars (the orthodox protestants, Catholics, socialists, and a "neutral" liberal group) represented important segments of the Dutch population, which at the top were organized as a political party. State subsidies were divided according to pillars, and pillars completely dominated social and private life until far into the 1950s (Blom en Talsma 2000; Rooy 2001) . 21 At the heart of the pillarization process was the political struggle about free (special or religious) -and state-subsidized -education; at the periphery were all social and cultural activities organized along these divided interests. The famous example mentioned here is always the art of goat breeding which had its several organizations: protestant, catholic, and socialist. Later the division of the broadcasting system became symbolic for twentieth-century segmentation (recently also called "ethnicitization") of Dutch society. "Mixed marriages" were a concept quite different from today, until far into the sixties.
Though pillarization has been studied often locally and in relation to social class and nation formation, the above mentioned study by De Jong has looked at a special case of pillarization, by asking the question: How did pillarization affect the organization of higher education and research in the Netherlands? In a way this is a revolutionary question, for it is a generally accepted opinion that although the nation was segmented the state kept its liberal (neutral) signature, and with the state also the state run institutions such as the legal system, universities and the state bureaucracy.
22
According to De Jong, one prerequisite for the pillarization of Dutch academiathe centralization of the university system -was put in place in 1815, when the Higher Education Act was passed which ensured that the universities would not go back to the earlier regional status they had had in the republic. This meant that now three state universities were created, at Groningen, Utrecht, and Leiden, Amsterdam being added to the list in 1876, though not as a state but as a city university. Usually, the foundation of the private Free (orthodox Protestant!) University in Amsterdam in 1880, followed by the Catholic University at Nijmegen in 1925, are seen as the 20 In his speech at the 346th dies natalis (anniversary) of Utrecht University in 1982. 21 Blom and Talsma give an overview of the most recent literature on the subject, where gender as an analytical category has not yet been given serious attention. 22 De Rooij writes that the state could be seen as the "liberal pillar" which had its "constituency" in the public sphere: the universities, law courts and public bureaucracy (Rooij 2002, 145) . material outcome of pillarization in higher education and research, the state universities representing the liberal pillar. 23 According to De Jong, however, the three state universities were in the long run also segmented according to the main pillars. In the academy this meant that from the very first time a protestant government ruled, in the 1880s, political and religious affiliation played a role in the appointment process not just for the Board of Curators (the administrators of the university), but also for the academic personnel in so far as they were appointed by the "crown" (state): the professors and senior lecturers. The result of this was the installment of a system of equal representation of religious groups in the universities.
This means that social (religious) considerations and not scientific qualifications have often played a decisive role in appointment procedures of scientists, even though these considerations were never mentioned publicly, or at least were not recorded in the dossiers that have survived. Discussion of any requirements for political, religious, and sexual conformity cannot be traced in the documents. They record only scientific qualifications, supplemented occasionally with a note on age or didactic requirements. De Jong concludes: "Whatever has been said about political background, religious conviction, sexual preference, social behavior, and whether these factors have been obstacles, has not been documented." He goes on to say that the process of pillarization happened at the expense of some social groups, such as women. In his words: "no . . . female faculty and no persons to the left of liberal" were appointed during this period (Jong 1982, 32) . This is quite a revolutionary conclusion to be drawn by a respectable church historian and a high representative of the academic system in the Netherlands. The myth of meritocracy in science is so strong that it often eludes criticism and prevents serious discussion of the relation between science and society, even historically. But De Jong's conclusions are generously supported by archival sources dealing with the appointment of women faculty at Dutch universities in the same period under study. Particularly interesting in this respect are the files of 28 "crown appointments" (the female professors and lecturers [lectoren] appointed by the state) in the archives of the Ministry of Education, Culture and Science. The files are all of women born before 1903 and appointed between 1883 and 1964: 9 full or regular professors, 7 special or irregular professors and 12 senior lecturers or assistants.
In line with De Jong's conclusion that between 1876 and 1939 women were not even considered for appointments to professorships in state universities is the fact that the first full female professor in the Netherlands, the pediatrician Cornelia de Lange, was installed in 1927, at the University of Amsterdam, which at that time was still a city university, appointments being done by the city council. Amsterdam was considered a "red" city, and its council broke the ice by appointing both women and socialists (and even communists) to university positions already before World War II. And not just De Lange, six of the nine full female professors in our files were at the University of Amsterdam. The files of the three other female professors who were appointed to a regular chair at one of the state universities show that this happened in all cases after 1945, and only after they had reached the age of retirement. 24 In all cases, the women had been lecturers for several decades. One of them succeeded her deceased husband, a full professor in 1929, but with an appointment as a lecturer; she was appointed professor only in 1960 at the age of 66.
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The fact that Johanna Westerdijk in 1917 and a few other female professors before World War II were appointed at state universities does not contradict De Jong's findings; rather it underlines the importance of the distinction between full and extraordinary professorships. In comparison with a regular (or full) professorship, "extraordinary" or irregular professorships were poorly paid, part-time positions, reserved for people who earned their living elsewhere. This type of professorship was created to strengthen the ties between science and society, and to make room for areas of expertise that had not yet been part of the university curriculum. Irregular professors had the jus promovendum, and were members of the faculty and senate, but they lacked the power to vote in these decision-making bodies. Most women, then, were appointed only to irregular positions at these universities even if they were excellent scholars, who in some cases had developed whole new fields of study or developed and run major institutes. The fact that they were women, however, limited their appointments to the status of "extraordinarius" or irregular professor. That there were excellent women scientists in the pre-war period who did not come into positions according to their merits is also shown by the many female scholars who ended long and distinguished careers still in positions of senior lecturers.
The conclusion to be drawn is that the archives reveal a strong pattern of vertical segregation, which kept women in subordinate positions well into the 1960s, and which may in part be explained by a Dutch version of women's exclusion, namely as a by-product of pillarization as the Dutch system of dealing with social and religious difference. Though outwardly the three state universities were secular or religiously neutral institutions, this neutrality was assured only by a subtle system of equal representation of religious difference, which did not allow for the systematic inclusion of other differences, such as gender. As we have seen, the few women who held faculty positions were either appointed at the city University of Amsterdam, or were irregular professors without the power to make decisions. Given the strength of pillarization and its long endurance, this may well have contributed to the Dutch case (as the worst case). 24 Professors were the only group of professionals who were allowed to remain in their jobs until the age of seventy. 25 These statistics are drawn from the following archive: Algemeen Rijksarchief, 2 e afdeling, 's-Gravenhage: Ministerie van Onderwijs, Kunsten en Wetenschappen: Personeelsdossiers Rijkspersoneel t/m geboortejaar 1903. Also Bosch 1994.
Not just "first women in" but "exceptions to the rule": the case of Antonia Korvezee
All women who succeeded in getting an appointment were exceptions to De Jong's rule of "no female faculty." In each case, particular decisions were taken concerning a particular woman. Thus, in some cases, such as Westerdijk's, an influential man could play a supportive role, but influential men could also block a woman's career. In some cases, the state Ministry played a positive role, encouraging faculty boards to appoint a woman; in other cases the Ministry used its influence in a negative way, not even considering women for positions as professors. This whimsicality is painfully illustrated by the case of Antonia Korvezee (Jong 1988) .
Antonia Korvezee (1899 Korvezee ( -1978 is remembered mainly as the first woman to become professor at the Technical University at Delft. This presentation tends to hide the complex and painful process of women's integration into science behind a rosy image of progress and increasing democratization. Those who remember her this way give her both too much and too little credit. Too much because she was appointed only irregular professor, and too little because to celebrate her as the first female professor at Delft downplays her scientific contributions to the field of theoretical chemistry and nuclear research.
Korvezee started her career at the Technical University in 1922 as an assistant in the department of analytical chemistry. Two years later she switched to physical chemistry to study with F. E. C. Scheffer and took her Ph.D. in 1930. She then went to Paris to work in Marie Curie's laboratory where she stayed for two years, partly on a French stipend, partly at her own expense. In 1938, she was appointed head assistant at Delft, where she was also admitted as an unpaid private lecturer to teach in the new field of radioactivity. In this period her name was put forward twice for a professorship, unsuccessfully. In 1948, her department proposed to the Minister of Science that she be appointed senior lecturer. This appointment was supported by pointing out that her appointment as head assistant had not "taken stock of the special scientific merits of Miss Korvezee, nor of her longtime experience that determines the value of the tasks she performs." She was passed over for a professorship a third time in 1953 when her teacher Scheffer was retired. As compensation, her department requested that the Ministry appoint her to an "extraordinary" professorship. She was said to be too "theoretical" and lacking the managerial skill required for a regular full professorship. This time the Minister's reaction was irritated and sharp -although sharper in the margins of the letters where he recorded his reactions than in the final draft sent to Delft. In his letter to the Delft department, the Minister stated that an irregular professorship would not be proportional to her extraordinary merits. The following correspondence between University and Ministry ended, however, in a decision to have her appointed to an irregular position. It made her the first female professor in Delft, indeed. However, as a consequence of the appointment, she had to leave the lab where she worked for thirty years and move to another. Her working days rapidly drew to a close after the move. At the end of the 1950s, she was overtaken by fatigue (either from years of discrimination or from radiation poisoning) from which she never recovered. The under-recognition of Antonia Korvezee in historical studies of Dutch science continues today (Willink 1998) ; she is remembered nonetheless in an Antonia Korvezee Equal Opportunities Award that was established by the Technical University in 1989.
Are there Historical Arguments for a Dutch Case?
The question now is whether there are historical arguments for a "Dutch case" in the sense that there was something unique in Dutch culture or science that has put in place barriers not found in other countries. Looking at the patterns of women's participation in the sciences in the world, the Dutch case does not seem particularly unique. Just as other countries have produced their own Clarkes and Maudsleys, the Netherlands spawned Cox and Winkler to preach ruin in the face of women's aspirations to higher education. Just as elsewhere, Dutch women scientists endured horizontal and vertical segregation, and just as elsewhere the two cultures split along the lines of gender. And even if there was no formal quota system for women students in the Netherlands, their "invasion" was stopped at 20 per cent.
But if the gender gap may have been somewhat wider and the numbers of women making a career in science somewhat lower than elsewhere, a first explanation is always seen in Dutch women's unique weak position in the labor market in general as compared to her European and American sisters.
26 Sometimes Dutch neutrality during World War I is mentioned as its cause, or the Netherlands' slow industrialization, but most often a specific Dutch brand of Protestantism is blamed, which in its strong emphasis on motherhood ideals ties women to the home more than in other countries. 27 This explanation, however, seems to arise from a dichotomy between religion and modernity, and tends to ignore the importance of medical and biological theories which were invented as an inseparable part of Enlightenment thinking, and which legitimated the separation of the public and the private spheres in the nineteenth and twentieth century. Indeed, what about the role of doctors, psychologists, and pedagogues in constructing an over-demanding motherhood, not just in the Netherlands but in the whole Western world? Moreover, compared to other European countries, the Netherlands seems not to have been exceptionally protective towards women or mothers in its labor legislation (Bock 2002) . Just as in other countries laws were passed -sometimes earlier, sometimes later -regulating (paid) maternity leave, night work, or equal pay. And just as in other European countries a breadwinner income came to be the rule, which was further refined in the income tax and welfare system. According to Plantenga, the main reason for Dutch 26 Comparative historical figures of women in science in European countries and the United States, let alone countries in other parts of the world, do not exist. 27 Plantenga checked all these explanations: slow industrialization, poverty, or neutrality during World War I. She concludes that it was the good economic situation, a high productivity rate, and pillarization that account for Dutch women's low participation in labor (Plantenga 1993). women's low labor participation was an economy that allowed many Dutch couples to live up to the ideals, thereby strengthening the ideology of women as not available for or capable of serious labor. We should add that this economic affluence of the Netherlands was due to its colonies, which before World War II contributed more than 13 per cent to the national income (Rooy 2002, 212) . This is not to say that religion did not play a role, but a different one than presumed, and as even more specifically Dutch, namely as pillarization. As we have seen, religion comes in as an important organizer not only of social institutions, but -quite unexpectedly, also of state institutions, such as state universities. 28 The pillarization of academia for a long time seems to have influenced patterns of appointment, preventing women from being included on an equal basis.
Another, rather paradoxical outcome of the pillarization of the university system may be the absence of a fully differentiated university system which would have allowed women the privilege of different routes towards higher education or a career in science. Amsterdam became the only exception to the rule that women were not normally involved in the selection of university positions. Related to this may be the absence of women's colleges, which emerged in many other countries. As Rossiter has shown, women's schools and women's colleges have been important paths through which women would enter higher education and science. Moreover, in coeducational schools there were several patterns of segregation, hierarchical segregation being more rigid than territorial segregation. In a "women's institution" women had at least a fair chance to become professor. In fact, only Westerdijks laboratory seems to have functioned as an almost all female institution, and as such has produced more women scientists then anywhere else in the Netherlands.
Part II. Dutch Women in Science: A Contemporary Perspective on "the Dutch case"

Anneke Levelt Sengers: a narrow escape from the Netherlands
In 1963 the physicist Anneke Levelt Sengers left for the United States, together with her husband, Jan Sengers, a chemist. Looking back later, Levelt said she was convinced that a career in science would have been impossible had she stayed in the Netherlands because of the complete lack of understanding for working mothers (and the absence of childcare) and because of the general negative attitude toward women scientists: "In the Netherlands I heard the doors shut softly in my face when I was 28 Plantenga also points to pillarization as a factor in Dutch women's labor position, claiming that the vertical segmentation of society was strengthened by lessening the horizontal segmentation of social class. Therefore, within the pillars a consensus could more easily be forged on the gendered division of labor. married and pregnant." 29 Her concerns seem warranted. She grew up in an unusual family -her father was a chemist and her mother a physicist -but it was really thanks to her own efforts that Anneke Levelt took up academic studies. Her mother was completely absorbed in raising her ten children, and when family finances were strained by the war, it was self-evident that her brothers would take up academic studies, not Anneke. This challenged her to apply for state funding. Upon finishing her doctoral exam, she decided to do a Ph.D. in the Van der Waals laboratory under the guidance of Professor Michels, whose wife had earned a doctorate at his lab and a cum laude promotion, which had almost been a media event in 1937 since she was a mother of four. As Levelt's position at the lab did not become stable, she left and spent a postdoctoral year in the United States. When she returned with four published articles, no one except her future husband seemed to notice, and they decided to leave the Netherlands. Shortly before the couple left, her husband was offered a job as lecturer at the University of Nijmegen -it was, in fact, Levelt's position.
At the National Institute of Standards and Technology in Gaithersburg, Maryland, however, there were no objections to her wish to combine motherhood and work, if she adhered to normal standards of productivity. Of course it was not an easy life with four children and a career, but Levelt did become a successful scientist who received high awards for her work on the critical phenomena of liquids (steam). She eventually became a member of the US National Academy of Sciences, the Academy of Engineering in the USA, and one of the very few female corresponding members of the Royal Dutch Academy of the Sciences.
The success of women's studies: another Dutch case
Five years after Anneke Levelt left for the United States, Joke Smit, a senior lecturer of English at the University of Amsterdam published the article "Het onbehagen bij de vrouw" (The discomfort of women) (Kool-Smit 1968) . Like Betty Friedan's Feminine Mystique, it was a seminal article that eloquently protested against society's expectations that women become housewives, a group that Smit ironically referred to as a "herd of Hoover cattle." It sparked off the second wave of feminism in the Netherlands. Within a few years a mass movement came into being consisting of many different organizations and groups (Meijer 1996; Ribberink 1998) .
As part of the new activism in 1974, women's groups at several Dutch universities assembled to discuss women's minority position in the universities, which was first and foremost attributed to "sexist science." Following these discussions, women's studies groups in many disciplines were formed which pressed for research and teaching from a feminist perspective. In Amsterdam this resulted in the appointment of the first lecturer of women's studies in the political and social sciences faculty 29 The information on Anneke Levelt Sengers is based on one of four interviews which Elma Drayer did for the AWT backgound study (Drayer 1999 in Bosch et al. 1999 ).
(department) in 1977, although for many years to come many women were contributing to the new learning as students or as volunteers. At the end of the 1970s and the beginning of the 1980s the first women's studies journals were founded and a national organization was formed to provide a platform for adherents of women's studies, the Netherlands Association of Women's Studies which exists today as Nederlands Genootschap Vrouwenstudies (NGV).
30
From then on women's studies (also known as women's and gender studies or gender studies tout court) in the Netherlands have developed impressively. From its start, women's studies attracted government funding, much of it due to its claim to solve the problem of under representation of women in academia. Saskia Grotenhuis, who played a central role in the organization of Dutch women's studies, wrote on the occasion of the first fifth anniversary celebration of the Dutch Tijdschrift voor Vrouwenstudies (Journal of Women Studies, recently renamed Journal of Gender Studies): "The marginal position of women in the universities and in science, the inequalities between women and men, were an important reason for the development of women's studies in the 1970s" (Grotenhuis 1988) . Indeed, when equal opportunities policies (in the Netherlands called "emancipation policies") became an issue in the Ministry of Education, Culture and Science at the end of the 1970s, the first action by the minister was to support the appointment of women's studies teachers and coordinators at almost all universities. 31 In 1985 an advisory group (VBEO) was installed by the government to stimulate women's studies in the academy and scientific research, to define priorities for women's studies research and to help divide a sum of F 4,800,000 (about E 2,000,000) to promote women's studies research across the disciplines through grants. 32 At about the same time women's studies got a formal representation in the National Organization for Scientific Research (NWO) in order to promote the funding of women's studies.
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These measures resulted in a stream of Ph.D. theses in women's studies at the end of the 1980s. At the same time chairs and departments in women's studies were founded, resulting in a comparatively strong institutionalized field. In 1995 there were about 20 full professors in women's studies, 13 associate professors, and 89 assistant professors though not all in a full time position (Lasthuizen 1995; Jansen 30 The most important journals were: Socialistisch-Feministische Teksten (1978) , the Tijdschrift voor Vrouwenstudies (1980) (Journal of Women's Studies, today Journal of Genderstudies) and the Jaarboek voor Vrouwengeschiedenis (Yearbook of Women's History that still exists today). 31 In 1979 the first white paper on gender equality in education came out. The first measure on equality in higher education was to introduce women's studies at the universities to enhance women students' motivation. The Minister was prepared to finance a women's studies coordinator on a 50 per cent matching basis, and one chair (for all universities) in the field of emancipation or equal opportunities oriented research (Mottier 2002; Bosch 1999, ch. 1 At the beginning of the 1990s the success of women's studies was widely advertised nationally and internationally. In an inventory of about 300 women' studies scholars the fact that 150 of them had fixed positions provoked the remark: "For a young scientific field, developed in a period of budget cuts, not a bad performance" (Lasthuizen 1995, 5 ). An interview entitled "The Dutch Case" with Margo Brouns, who did the first large scale evaluation of women's studies, appeared in the first issue of the European Journal of Women's Studies (Brouns 1988 (Brouns /1990 Davis and Grünell 1994) . Brouns attributed the success of women's studies to a mixture of governmentsupported institutionalization and a kind of Dutch tolerance and pluralism in forming academic disciplines. Willie Janssen, who pondered the question in 1996, attributed the successful development of women's studies to a stubborn adherence to the principles and policy of integration and autonomy, or "the double track." She claimed that even though the pressures on integration have been and are always strong, women's studies as a field can only survive on an independent basis, even if integration is an important goal (Jansen 1996) .
Reorganizations and Cutbacks
"The success of women's studies has a shadow side as well." Kathy Davis wrote these words focusing mainly on the internal divisions and conflicts she perceived within women's studies in the Netherlands. However when she added, "Women's studies in the Netherlands may be flourishing, but the position of women in the academy couldn't be worse," it was clear that the "shadow side" also referred to something else (Davis 1996) . This truth gained ground in the beginning of the 1990s, posing a kind of counter narrative to the success story of women's and gender studies. Even though the number of women students had increased tremendously (though not yet in an evenly distributed way), and although women's studies had taken a firm stance throughout the institutions, the position of women academics in general had even deteriorated as compared to twenty years earlier. The news became also internation-ally known through several publications in the beginning of the 1990s (Hawkins and Schultz 1990; Hicks 1991; Lie et al. 1994; Rose 1994, 102 ) (see Tables 5 and 6 ).
According to many this loss in an age of feminist agitation and emancipation policies is due to reorganization and cutbacks in Dutch higher education and science in the 1970s and 1980s (Mottier 2002; Bosch et al. 1999; Beekes 1991 1981, 1982, 1985, 1986) . Even if universities had been willing to make changes with respect to women academics, so it is reasoned, they could not succeed because of the many intrusions from the central government in The Hague. From the beginning of the 1980s, there were major changes in the academic and scientific landscape. One important change was the shift in funding research due to the desire for more democratic control and better quality. Increasingly, research fundingwhich had earlier been provided and divided primarily by the universities -had to be earned through competitive application and peer review evaluation by the Netherlands Organization for Scientific Research (NWO). Also a system of Source: Hawkins and Noordenbos 1990; Noordenbos 1994-95; WOPI 1995; WOPI 2000. evaluation (or visitation) of university faculties was installed. Another important reorganization was an effort to restrict the number of professorships and a more general restructuring of the ranks. Consequently, the academic career track was changed from an individual promotion path (or tenure track) to a system of fixed positions (formation). Individuals were not automatically promoted anymore on the basis of merit and/or seniority but had to apply each time a position became available (which was not very often). Especially this last reorganization and the underlying budget cuts were responsible for blocking progress with regard to women in academia. At the end of the 1980s, it became clear that although the participation of women academics had grown slightly, the percentage of women in higher positions of associate and full professor had actually dropped. Noordenbos and Hawkins in an evaluative study in 1990, argued that the whole operation started from the gender-blind assumption that something had to be done to reduce the number of professors, who held 50 per cent of the positions. That women held only about 2 per cent of the chairs was overlooked. They also drew attention to the fact that after the operation 85.6 per cent of the women in academia held the rank of assistant professor; for men this was 53.4 per cent. Men, therefore, had a much greater chance than women to become professor or senior lecturer (Hawkins and Noordenbos 1990) .
The Growing Gap between Bureaucrats and Scientists
Cutbacks and reorganizations in the academic system help to explain the poor showing of women in science, yet they are not the whole story. If equality for women had been an issue of importance for science administrators in the rank and file of the university, that would have influenced how reforms were carried out. In the 1980s, however, if the university management considered gender inequality at all, it was defined as a "woman's problem," either a social problem outside the purview of the university, or a biological problem. The center of focus was women's capacity of motherhood and all that entailed: lesser ambitions and the belief that it was impossible for women to give full time to their jobs. Even if in the course of the 1980s "emancipatie-commissies" (Equal Opportunities Committees) were formed at many universities -most often linked to the democratic structures of the university, and on a voluntary basis -these were supposed to deal with childcare, parental leave, or measures to empower women individually. At the end of the decade the Ministry of Education, Culture and Science advised universities to install a system of affirmative action and defined target figures. At the same time the first university employed equal-opportunity officers to support activity in the realm of gender-conscious human resources management.
The national policy of university reform increased the power of university administrators and decreased the traditional academic liberties enjoyed by faculty. These developments were pushed further with the move toward further privatization of the universities after 1988, which was concluded by the Law on Modern University Administration (MUB) in 1997. Scientists increasingly began to strengthen their claim to manage and select their own scientific personnel in order to protect themselves against too much managerial intrusion. This they did by keeping a tight rein on their professional right to define scientific quality as an internal matter or a matter of peers, and shielding recruitment and selection procedures from the hands of bureaucrats. While managers and administrators increasingly adhered to the advantages of professional human resources management to support the move towards autonomy, scientists preferred the mechanisms of the old-boys' network. Actually, as professor of history Chris Lorenz remarked, the professors did not even protest the gradual invasion of the managers because they knew their recruitment and selection methods were anything but fair, but they wanted to keep things as they were (Lorenz 1993) . 35 The development of a more socially responsible science that emerged after the war and accelerated in the 1970s resulted in conceptions of a university that depended for its accountability on a growing bureaucratic apparatus in the next two decades. In the 1980s discourse about "critical science" was exchanged again for discourse about the principles of academic freedom that stressed the scientists' need for autonomy in defining scientific quality.
Women lost out twice in this situation. Recruitment through the old-boys' network had always favored applicants already in the system or new applicants who looked and performed very much like the recruiters. Women scientists, in not looking or behaving like the "old boys" found this to have a negative influence on recruiters' perception of their abilities ( Van Vianen 1997) . Secondly, equalopportunity policies and affirmative-action measures were resented as an intrusion. As a result these policies became marginalized to personnel departments within the central bureaus of universities (Braat 1991) . Equal-opportunity policy makers were kept at a distance from the faculties and were allowed to deal mostly with social measures, such as day-care centers or women's personal career plans. These policy makers were not concerned, however, with the core activities of the university, that is, research and teaching, and the criteria used to assess quality. The gap between bureaucrats and scientists explains why even at the progressive University of Amsterdam, affirmative-action measures (such as the rule that in recruitment procedures all women who applied should be considered, or that a woman who was qualified for a job should be appointed even if there was a "better man") collapsed under collective protest from professors. An in-depth analysis of five controversial recruitment procedures under this affirmative-action recruitment regime, in order of the Ministry of Social Affairs, shows how affirmative action and "women" tout court came to symbolize the very antithesis of scientific quality, and how in comparing the qualifications of male and female applicants, the female applicants were generally seen as inadequate because in all cases the male's profile in the course of the procedure became the standard profile (Verhaar 1991) .
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Equal Opportunities, Gender Studies and Female Scientists: Divided Interests and Perspectives Except for the above mentioned structural developments in the 1980s and 90s the failure to increase the number of women scientists in academia in the 1970s and 80s had also to do with the divided interests, perspectives, and powers of the equalopportunity policy makers, the gender-studies scholars, and the women scientists. Indeed, the situation holding women at bay in American sciences described by Londa Schiebinger in an article in Osiris seems to hold for the Netherlands as well: "One reason [for the continuing inequalities women in science] is the tragic divide between three increasingly self-contained groups of experts: those who fashion and fund intervention programs designed to increase the number of women in science; historians and philosophers of women and gender in science; and scientists" (Schiebinger 1997, 202) . In the same issue, Evelyn Fox Keller describes hostility and an almost-unbridgeable gap between gender and science experts on the one hand and women scientists on the other (a gap related to the differences between feminists and other women), and says her task is "to go beyond assumptions either of a natural commonality or of an entrenched opposition between women scientists and feminist analysts of science" (Keller 1997, 16) .
That the gains for academic women in the Netherlands were contained within women's and gender studies units and even ran counter to the situation of women scientists in other disciplines began to be noticed in the second half of the 1990s, especially among gender studies scholars. Thus, Willy Jansen, an anthropologist and professor in women's studies, observed in an overview on women's studies in the Netherlands in Women's Studies Quarterly in 1996:
As in other countries, Dutch universities suffered from the tightening of budgets for higher education. During reorganizations, university staff was laid off on the basis of "last come first out." This rule hit women harder than men. Departments had tried to hire more women over the last decade, but these newcomers suffered most. . . . As a result, the already small number of female teaching and research staff was approaching zero in many departments. The establishment of women's studies centers and the creation of women's studies chairs (often part-time and temporary) enabled universities to save face and keep their best employees. Also women's studies units used the diminishing female staff in general as an argument to gain or maintain their place at the university. This partly 36 The University of Amsterdam did go on to develop effective emancipation policies. According to Portegijs, the Amsterdam University's active stimulation program, based upon a special fund, has been the exception to the rule of ineffective university policies (Portegijs 1998) . The percentage of female professors at the UVA was 8.3 on December 31, 2000 (WOPI 1999 explains the curious situation mentioned above that the Netherlands belong to the countries with the lowest percentage of female university staff in general, but nevertheless has a fair number of women's studies posts. For instance, of all the professors at the university, women make up only 3.6 per cent. But of the 148 female professors in the Netherlands in 1995, 17 are in women's studies, that is 11.5 per cent. Not bad for a new discipline, but we would prefer a fair representation of women in the highest echelons in all discipline, not just women's studies. (Jansen 1996, 332-333) Jansen implicitly states that women's studies profited from the cutbacks at the cost of women scientists. Kathy Davis is more critical in formulating the same process: "women's studies has increasingly taken on a token function for a university more interested in cutting costs than eliminating gender inequalities" (Davis 1996, 188) . Davis also gives an underlying explanation for this development as the general lack of interest on the part of women's studies departments:
Academic feminists in the Netherlands have been wary about having women's studies equated with the overall position of women in the university, arguing and quite rightly -that women's studies has a different focus. Feminist scholarship is concerned with the analysis of "gender" rather than with emancipation issues. Moreover, many academic feminists have their hands full carving out a niche for women's studies without having to sit on hiring committees or tackle the affirmative action policies of their universities. In addition, some feminist scholars are critical of affirmative action for theoretical reasons: it doesn't "get to the root of the problem" or it "reifies rather than deconstructs gender dichotomies." (Ibid., 187) Her view is sustained by Mottier who in her national report on The Netherlandsunderlying the recently published Helsinki Report (Rees 2002 ) -remarks that in the 1980s only about ten gender studies researchers (out of more than three hundred) were interested in questions concerning women, gender and science (Mottier 2002) . Saskia Grotenhuis ten years earlier had argued that women's studies was interested in "all women" and not only academic women who formed a very small if not elitist group (Grotenhuis 1988) . Moreover, the concept of equality became a contested concept and "equality or egalitarian feminism" was considered by some to be a lesser kind of feminism that lived by superficial "sex counting" and "fixing women's problems."
The distance between emancipation policies and related research has been an unnoticed but persistent feature of women's studies in the Netherlands. By favoring a conviction that women's inequalities in science were epistemological rather than social and cultural, and demonstrating a certain disdain for the applied science of diagnosing and empirically investigating the relation between women, gender and science, or formulating and implementing gender expertise in academic policy, Dutch women's studies fuelled the idea that equal opportunities policies lay outside the core of university business. In so doing women's studies assessed the separation between science and society as well as the gap between scientists and bureaucrats. It was one aspect of their strategy to gain respectability in the academic or scientific world.
Because of this situation equal opportunities officers have often missed the insights from women's and gender studies regarding the complex relations between women, gender, and science. Lacking the necessary support and lacking power, their policies and programs for too long focused too much on "women as the problem in need of fixing," too little on the central role of science as a social process, and producing rather than reflecting gender relations. Too often they were "enclosed" in the bureaucratic section, most often in the personnel management department in the universities, far from the universities' core business.
Far into the 1990s, female scientists who were not in gender studies have more often than not turned their backs on the active politics of changing science and the position of women in science by gender studies specialists or equal opportunities officers. Their effort was to remain as much as possible invisible "as a woman" even if they sometimes profited from the effects of feminist activities. In contrast to the feminist professor Mieke Bal who declared she would rather be appointed "as a woman" than not to be appointed "as a woman," many female academics turned up their noses at positive action measures or affirmative action recruitment programs (Drayer 1999) . It is only recently that female professors have organized the association, the Landelijk Netwerk Vrouwelijke Hoogleraren (LNVH).
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Contemporary Arguments for the Dutch Case: Pillarization Again?
The divisions between women or groups of women are noted because, although they are not unique, they may serve to explain the Dutch case -the relative large underrepresentation of women -as indeed again a Dutch case of pillarization. This suggestion is inspired by Margo Brouns' observations: "By subsidizing opposing religious or political groups, the state has traditionally ensured that all parties have their needs met -at least to some extent -thereby ensuring a kind of peaceful coexistence. This social tradition paved the way for the institutionalization of women's studies, which became in a certain sense just one more 'pillar' -albeit a small and relatively weak one" (Davis and Grünell 1994, 102) . Though in the 1980s the Netherlands was already far into the process of de-pillarization, we can agree with the idea that the success of Dutch women's studies could be explained by the old system and mechanisms of pillarization. But, we should add, so can the failure of integrating women scientists in academia, as well as the rather unsuccessful integration of gender studies in the "regular" disciplines. The institutionalized segmentation of society on the basis of political or religious conviction is capable of recognizing and awardingalbeit to a limited extent -the feminism of women's studies (which is based upon an ideology and a "constituency"), but not "women" or "women scientists" as a group, and not gender as a category of political division. Pillarization may also explain the typical Dutch situation of women in science because of the role of elites. One aspect of pillarization is the central role of the elites of the pillars, representing the pillar as a whole. One could argue that women's studies in a way came to be seen as the elite of the "women's pillar," at least in academia, and so became representative of "women scientists" all over the university. Women's studies therefore could claim that what was good for them was good for "all women" in the university.
If we compare Norway and Sweden, we can see how important the cooperation of women's groups and women's interests is (Lykke 2001) . But there is of course much more to learn from good practices in other European countries and the United States. For instance, Germany is doing visibly better than the Netherlands on the issue of women in science in the last few years. To learn from Germany's experience, we should examine how its equal-opportunity policies were organized and by whom, how women's studies developed, and the role of the federal state and universities in implementing principles and programs. Such an analysis would also give a more definite and well-founded answer to the question of the "Dutchness" of the Dutch case.
Turning the Tide?
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In 1997, almost a hundred years after the public debate concerning women in higher education and almost fifty years after Dutch academic women documented their accomplishments in a book of statistics, the academic world was shocked into action by the Swedish study, "Nepotism and Sexism in Peer Review." Although the study proved the existence of a gender bias in the peer review process of the Swedish Medical Research Council in only one particular year, it suggested a wider pattern of discrimination in the sciences. The study seemed to distill the essence of what had been suggested by numerous "anecdotal" answers to the question: "Women Scientists: Why so Few?" (Rossi 1965) .
In the Netherlands, the Nature article caught the attention of the media as well as NWO, the Advisory Council for Science and Technology Policies (AWT), and the Ministry of Education, Culture and Science. NWO immediately did an analysis of the success rates of men and women in its programs and concluded that on the basis of the available figures no conclusion could be drawn about possible gender bias in the peer review system. However, the findings did indicate that very few women applied for funding. NWO cooperated also in a more in-depth study into the peerreview process ordered by the Ministry of Science and Education and undertaken by the Netherlands Association for Women's Studies (NGV). This study revealed no hard evidence of gender bias, but it did show that the qualifications of men and women tended to be evaluated differently (Brouns and Scholten 1999; see European Commission 2000, 34-35 ). An independent study showed that few women applied for grants at NWO because of the low numbers of female professors and the unequal distribution of women across the disciplines. The study showed that the underrepresentation of women is greatest in those disciplines where funding is greatest -in the natural sciences (see Table 7 ) (Noordenbos 1999) .
The Swedish study also fuelled interest in the "Law on Equal Representation of Women in Leading Positions in Education," which passed in 1997 after years of discussion and lobbying by the national platform of Equal opportunities policy makers in science and higher education (LOEKWO) and others. Although the law was aimed at women in secondary school administration, the Minister charged universities to set target figures for women in university positions and make plans for how to reach those targets. The Minister also distributed the results of a study that documented women's lack of advancement in universities. The study clearly demonstrated that due to the immobility of academic personnel, women largely did not get promoted. It concluded that if nothing changed, the under-representation of women would worsen. One of its recommendations was to return to the system of a career track for academic personnel based on performance (Portegijs 1998) .
This report and various statistical publications described the situation of women in faculty positions (cf. Balen and Fisher 1998) . By the year 1995, women represented 45 per cent of all university students in the Netherlands (up from 17 per cent in the 1950s). In the 1990s, the percentage of women earning doctorates was 23.65 (up from 4.1 in the 1970s). This growth at the undergraduate and graduate levels was not reflected in academic staff. Among Dutch professors, women were still heavily underrepresented with 5 per cent of 2,445 full-time positions in 1998. For associate professors (fixed positions not automatically leading to professorships) the same was true with 7.5 per cent women. Female assistant professors fared only a little bit better with 20 per cent (13.8 per cent of them in temporary positions) against 80 per cent men (8.7 per cent in temporary jobs) (Bosch 1999) . The figures for women in university boards as deans or in administrative positions in the KNAW or NWO drew attention to the adverse effects of the modernization process on the position of women (see Table 8 ). Only then did it become clear that the Netherlands's record lagged far behind that of other countries, and that the percentage of Dutch women professors was lowest in the world except for that of Botswana which had 0 women professors.
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The heightened attention to the subject of women in science generated more reports. The Advisory Council for Science and Technology Policy commissioned a background study to the LOEKWO, posing the question "why so few?" (Bosch 1999) . The history of the development of Dutch science over the past twenty years and general gender theory provided some answers. The heart of the book was a plea for universities to develop broader, multi-dimensional definitions of scientific quality more in step with the multiple functions and forms of today's research, referring to Schiebinger's conception of "sustainable science" and Brouns' and Harbers' conception of science as taking place in the agora instead of on Olympus (Hoving 1999; Schiebinger 1997; Brouns and Harbers 1994) . 40 The study ended with a review of equal opportunities and diversity policies in academic and research institutions in other European countries and the United States and made five recommendations:
• To create extra chairs for women (like in Sweden) • To enlist gender equality goals in the system of contract compliance between state and universities (like in Germany) • To mainstream gender equality goals in all policies at all levels of universities and scientific institutions (like in the European Union and Germany) • To integrate gender and diversity perspectives in all teaching and research plans • To create a national advisory and expert center on women, gender and science to coordinate and stimulate research, and to develop and implement policies (Bosch 1999, ch. 5 ).
The AWT study was presented at a major conference on women and science in Amsterdam, 12 October 1999, organized by the NWO, the VSNU, the AWT and the VSNU. In several lectures references were made to the Swedish study and there was a report on inequalities for women scientists at the Massachusetts Institute of Technology (MIT 1999; AWT, KNAW etc. 1999) . Both studies were the result not of actions by equal-opportunity policy makers or gender researchers, but rather by 40 The book attempted to broaden the scope of diversity policies to stress the interconnectedness of gender with other axes of difference, such as ethnicity. In European, as well as in national policies regarding gender and science, there is still a very restricted view of gender, which implies and perhaps strengthens a definition of science as a "white" phenomenon. women scientists, and perhaps for that reason made such an impression. Both documents stressed that gender inequalities result not from one large organized cause but from a series of small and almost imperceptible differences in the treatment of men and women. Both documents evoked worldwide reactions on the website of Nature.
A sense of breakthrough was in the air. The President of NWO, Reinder van Duinen, referred to his own changed understanding of the gender issue in academia as a "paradigm shift" (AWT, KNAW etc. 1999, 93) . In his opening speech, the Minister of Education, Culture and Science, Loek Hermans, offered praise and financial support for a program to promote 30 female assistant professors to associate professors. This program, named after the female Greek philosopher Aspasia, was to be implemented jointly by the Netherlands Organization for Scientific Research and the universities. Under this program, female assistant professors (or junior lecturers) could apply for funding of a four-year Ph.D. research project, or a two-year postdoctoral research project. The plan foresaw thirty Aspasia promotions in two groups of fifteen, the first call being in 2000 and the second in 2002.
A few months after the meeting at the Trippenhuis, the Advisory Council for Science and Technology Policy presented an advisory paper to the government (AWT-Advies 2000). This paper repeated some of the recommendations of the background study: to create extra chairs for women and to found a center for research and policy making with respect to women and science. Furthermore it recommended that the Aspasia Program be enlarged, a recommendation which was taken over immediately by the minister.
The Aspasia Program has proved to be an overwhelming success. At the first call, instead of fifteen, 68 women were promoted, bringing the percentage of female associate professors from 8.5 to 11 per cent. The large number of highly qualified applications alerted universities to the under-use of women's potential and gained enthusiastic support from the NWO-board (Bosch and Potting 2001) . 41 In addition, Spinoza awards were granted to the Australian Anne Cutler in 1999, E. F. van Dishoeck in 2000, and D.I. Boomsma in 2001. Both KNAW and NWO have appointed more women to their several boards and committees.
The increased interest in the multiple aspects of women in science can be seen in the case of the age criteria for applying at NWO and KNAW research programs which came before the National Committee for Equal Treatment by the NGV. 42 The 41 At the first call 31 women received grants from NWO and they were promoted to the position of UHD. In addition, universities promoted 37 women who were qualified as excellent, but could not be funded. Sometimes the universities funded the research project as well. On the second call 40 women received an Aspasia grant from NWO. It is expected that universities will also promote women who received good evaluations but did not get grants. 42 The committee ruled that age criteria indirectly discriminated against women and should therefore be dropped or implemented on a differential basis. In a way the rule was a mixed blessing since the committee based its judgment on fertility statistics only, thereby implying that women's under-representation in science had a "natural" cause (Steen 1998) .
NGV added to its goal of promoting women's and gender studies, also women in science generally. Research in issues relating to women, gender, and science increased notably, and a few dissertations appeared on the subject (Balen 2001; Dekker 2000) . In April 2001 the research school NOV organized a conference on the "Dutch case" and the national network of women professors (LNVH) held a conference dedicated to women professors.
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Whether these developments will turn the tide is still to be seen. Except for the visible increase of women as associate professors (due to Aspasia) there is still no progress. The most recent Arbeidsmarktmonitor (Labor-market monitor) for the academic sector has come up with figures that show (rightly or not) that the gap between men and women with respect to the chances they have to become professors has become even wider (Arbeidsmarkmonitor, (16) (17) (18) (19) (20) . 44 This was calculated on the basis of a comparison between student generations (m/f) and related age groups of professors (m/f). While men between 55 and 59 (who finished their academic studies between 1970 and 1974) had a 3.7 better chance than women to become professors, men between 40 and 44 have an even better chance: 5.5. The position of women's studies also proves less stable than the strong institutional position seemed to indicate. Although the National Research School passed the (international) visitation, and was recognized by the KNAW for another five years, locally the picture is much less promising. Many centers are based upon "special regulations" and integration of gender in disciplinary research and teaching has not been attained. 45 Even the turnover of academic personnel expected in the near future due to the asymmetrical age curve is lamented without taking into account the many talented women who represent a potential which is still underused. 46 An exception to this forms the report "Talent voor de Toekomst, Toekomst voor Talent" (A Future for talent, talent for the future) which fully integrated a gender dimension (Vucht Tijssen 2000) . Many of its recommendations echoed earlier ones, such as to drop the system of fixed formation and instead turn to a career pattern based on quality and experience. Also -and now for the third time -it was recommended to install an expert center on Women in Science. The failure of this last initiative to materialize is, however, an ominous sign. More than a year after the Minister assigned the VSNU to make plans for such an institution in cooperation with NWO and the KNAW and 43 The conference, "Iedereen hoogleraar?" (Everybody a Professor?), was held at the Trippenhuis in Amsterdam, May 30 2002. 44 In the report a reservation was made about the possibility that men become professors at a younger age. This will probably be an important explanation for their findings. 45 This conclusion can be drawn from the contributions to the conference "De IJkpunten geijkt" which was an assessment of the results of the large historical project financed by NWO between 1992 and 2002 on "Dutch culture in a European context" (Bosch and Hellevoort 2002) . 46 A typical example of the neglect of the availability of talented women in the face of the great turnover of academic personnel is the interview with the newly appointed president of the KNAW, Pim Levelt, a brother of Anneke Levelt, in the national daily paper NRC, 1-2 June 2002: "Talent wordt nu verspild" (Talent is wasted now). He focused only on "young scientists," mentioning women scientists only in passing.
based upon the knowledge and experience in the field, a plan was put on the table that lacked vision as well as flesh and bones. Thereupon the Minister -all too easily -dropped the plan.
Toward a Delta Plan for Total Equality in Dutch Academia and Science
"Do something structural about the Dutch case," declared the newly appointed professor at the Faculty of Mathematics and Natural Science at the University of Groningen, Jeanine Olsen. 47 Taking into account the good practices of countries such as Germany, Sweden, and "Europe" itself, one could name a few basic needs to confront the Dutch case. First, to develop a structural, multi-level national policy plan -a real Dutch Delta Plan -which would combine a stimulation plan for women professors (such as in Sweden), which is at all levels committed to gender mainstreaming (such as in European research) and which plays a central role in the management control cycle (or contract compliance) between universities and Ministry (such as in Germany). The plan should have a firm financial basis and make use of financial steering mechanisms (cf. Bosch 1998) .
The commitment of this Delta Plan to gender mainstreaming at all levels of the scientific and academic process means the inclusion of all aspects of women, gender, and science into all institutions of science and education. The plan should target the integration of gender perspectives in research and education, the development of gender studies as an autonomous field of research, as well as equality issues (or issues of difference) in recruitment and selection of women scientists, the culture of science, the representation of science and scientists. The commitment to gender mainstreaming should also mean that the strategies and recommendations are always firmly connected to the different contexts of science. Last but not least, the plan should build into its basic principles a recognition of the interconnection between gender and other axes of difference, such as age and ethnicity. In Germany for this inclusive definition of gender mainstreaming the term total E-quality has been developed and connected to an award system for universities.
To succeed, such a plan would require a powerful structure to deal with the issue of women in science, for instance, a strong women and science unit connected to the National Association of Universities (VSNU), or a national steering committee in close contact with the most powerful players in the field, KNAW, NWO and the Ministry, as well as in "Europe."
48 Leaders in academic policy and research, gender (and science) researchers, equal opportunities policy makers, and women scientists should consult regularly and commit to an orientation on the recognition of 47 Interview with Prof. dr. Jeanine Olsen (UK, personeelskatern, April 2001). 48 The Helsinki report claims to have a Women and Science Unit in the Dutch Ministry of Education Culture and Science. While a few dedicated civil servants are dealing with the issue, it is little compared to the Women and Science Unit in the Federal Ministry in Germany, or in Great Britain (Mottier 2002; cf. EC (Osborn a.o.) 2000, 97).
"difference" and social responsibility instead of on "pillars" and a non-committal tolerance in science and academia. In the mean time Dutch women scientists' motto should be clear: "Luctor et emergo!" (I struggle and come up).
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